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(54)Title: LIGHT EMITTING DEVICE AND DISPLAY DEVICE 



(57) Abstract 

A light emitting device provided with a light emitting element having a 
semiconductor light emitting layer and a photoluminescence fluorophor which 
absorbs part of the light emitted from the light emitting element and emits light having 
a wavelength which is different from that of the absorbed light The light, emitting 
layer of the light emitting element is composed of a nitride compound semiconductor 
and the photoluminescence fluorophor contains a gamet-based fluorophor activated 
with cerium containing at least one element selected from among the elements of Y, 
Lu, Sc, La, Gd, and Sm and at least one element selected from among the elements of 
Al, Ga and In. As a result, a white light emitting diode having high luminance and a 
light emitting characteristic which is not deteriorated even when the diode is used for 
a long period of time is obtained. 
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h;l/* **>X$#(*©#*St*> 7 : t h 71/ V* 

HfiE-r-&CilcJ:^T«*©»**^-r*-i:*<T*. *M<t*-Y 

»^SIlffi7* h;l/U-by^«ivM*f l 0 2, 2 02i 
«Lfc*K *5lMii5ttL/TEt*n.-|lM*56K (Ee) <h UT, 3W- 

*5©T\ K£#f**fflt**Ci ft*lfcHft#tt©H#?V:t- 

1-*©Tx J8U jfe&tffcaKBK* H 3 Arcs** «k7f^ ®>>6x^? h;u 
Of-?£4 5 0nmftiaj:-r*C-i:*<T?$'S6 fcH 3 
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B\Zm?£o\^ 5 8 0nmf*ifiir*t)7 0 0nm^T'«g^?l<yD- K 
*£il#{::Gd££W-f £ tK 4 6 0 nmJBi±©gafcfi«J:: 

YO-g)5^G dT'g^l-^diCJ;*). &ft&£a<£&g{|Jtr *>7 h-fSo 
^lK-f&it (Y,-.Gd.) 3 (A 1 ,-tGat) 5 0 12| : Ceti^S 
YAG^^^©la^i^0^#tt^-r o - 
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No. 


a (t*ft) 


b (Wit) 


CIEfe«&tg 


mm 

Y 




x 


• ' y 


(D 


0. 0 


0. 0 


0. 4 1. 


0, 5 6 


100 


100 


(D 


0. 0 


0. 4 


0. 3 2 


0. 56 


•61 


63 


(D 


0. 0 


0. 5 


0. 29 


0.-5 4 


55 


67 


® 


0. 2 


0. 0 


0. 45 


0. 53 


102 


108 




0. 4 


0. 0 


0. 47 


0. 52 


102 


113 




0. 6 


0. 0 


0. 49 


0. 51 


97 


113 




0. 8 


0. 0 


0. 50 


0. 50 


72 


8 6 
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A 1 £ G a C J: o Tg&-f S*i&s 36"#S&* £ UGa 
: A 1 =1 : 1^£4 : 6 ©F^Oit^HlS^-f S Ct^if £ U\, TOKx 
Y©-gB£Gd-Cg&-r£«£l^ Y : Gd = 9 : 1-1 : 9©§5ffl©Ji 
*ClME**£i:*<ff*l><<» 4 : 1-2 : 3 ©HHdMTr* £ £*U 
«J«FSU\, Gd 2'ffl*«-Ctix *lfeJi£##*£ < ftfedi»*< 
2l>tt<tt«*&T*(K Gdfl)Mli*<6IUa±i:tt5iN ifc*Jj5c#£ig 

i;***<YAGX»*{*+©Y&Gd£©Jtfc«, Y : G d = 4 : 1 — 2 

7 h^^^ffl^'cmfrttit'lfctti-star^ofcafe*©**^ 

H<E»*^W*- KMt5:im:5, YAG*St#<*+© 
Y<hGdi©ifc^^. Y : Gd = 2 : 3-1 : 4 ©fgffltwSS^f S ix » 
Klifi^*<«*fe©**^pril6tt**^*- K*«fi£-r5Ci*<T#4o 
|8k CeO^fl (ll&ft) I*. 0. -0 0 3-0. 2©«gfflfw|ft^1-Sl 
ii:«k?K »*^>f*-K©«»***:**7 0KJa±CT**o 
#0. 0 0 3*»"C»i^ C elij;*7* b;l/^ * y -te >X©&jgfSft4^ 

Ki±0«k9llx ffifi£©A l ©-»*G-aTll*-r*-CtJi«k»JlB'3t«S 
7 h$t^:im> ffllS©Y©-»*Gd-C|l» 

fcgrt<2 5 4nm J f36 5 nmTfcSH-g*f&Tma^£Iibfi$n-f 4 
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5 0 nmtti&<Dn&%%ftm¥fr*®LEDftlZ&Z®&®m<M^ 0 $ 

AG) K»±«c*©tf"TV7A (Sm) %£1i$itiz7* h 
z.<DJ:5tt7* \>»i*-k % sx$&t#\i* Y v Gd> C e. Sm v A 1 

*«M^UT*B*lcB*s'a«+r.3-5 0-1 4 5 0^©zaSi5HT'2 

±J6©ft«**Cfe^t^ S^TOtt^sY^Gd^Ce, SmOM 
lbtl^MM«9^ 8jt7;K-'5 A v mtiiV 7A££8&-f 

(Y,. P .,-,G-d,C e,Sm.r.) sA 1 sO, 2 T'g-rc £#T'£ £7 * 

Ky-7A©£W«*ttta3^SC-£i::«J:*K »jttf-^&fi*. 530 
nm^i5 7 0nmiTfi»fiK»»S*s £fc©»#ttfifcS8fi«i:: 
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•>7 hZitZZttf-CZZo g^©a*^*%'fe*<#Rtt»£> GdOlfe 

0. 8UiTT'*>SC < t^S : ^L<> 0. 7^TTfe4Ci'^*)jiFtU^ 

-ttS; (Y,-p:,-rGd P C eVSm,) S A1 8 biYC*3*l5 Sm 
££tr7 * h A- ^ * t>xM<tlt G d ©£W*£it*Q StfT 

fc s Gd©#Wfi ; £-ltSn$-ti:-C7^ h ;U ^ >X©i6*©feWlw**- J & 

^#Lfc»ft«©at*(*tt^ aa*«ftt3&<*<tt*©"c. sm^^w^-^xza 

5 0 nm©*fe*i:: «fc3«S(2 5-t>K*ftfiB«B«*»*K»^*. H 
«*(*©Wfi (2 0 0T)K:*#*fc***toli*MI (%) o^tfcSo 
SmCMirliO. 0 0 0 3£r£0. 0 8 ©ISfflT** - £*<Jf3 

£9 r#/h*^£* m£^©&£#j£W£ "t/c. c©iaffl«k 

0 r < tt* t&m®mt&K&T UT < So SmO^i r 

1*0. 0 0 0 7£r£0. 0 2©®ffl-C"*S-i:*<$e)CflF^L<> Cti 

Ce©#W£ql*> 0. 0 0 3=Sq£0. 2 ©iefflT* S C Wff * L 
<. miliar, «»**»§E^7 0«H±KT** o 

q = 0. 0 3©fi*(*©'5B*W«*l 0 0'<— b^htUfc 
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C e ®£&m Q # 0 . 0 0 3 EJTTfi. C e II <k S 7 * h * -fe >x 

--x\ mmmyttit, £ftf*©««£i6s 

86SfcJ6f:^g^J©«K*iiJnUT^< £&"s*»llJgU:©«K-eH:5&# 

*iW6W©»*^*-KC*?.^Ttt N "A U Ga, YStfGd^Sm 
©«*36<*tt5 2«JKfit±© (Yr.p.,.,GdpCe,Sm t ) 3 A 1 5 0 I2 

***©RGB©»fi«»***-rci*<T*. :ni:, flliUi*?-?* 

(16**^1 0 2^ 2 0 2) . 

t*<ff*u\i *M*w©**^V-Kisffl(;^n****?rt^ 

0 2. 2 0 21*. M0CVDft^Cck»3S«±{i I riGaN^©gft#y 
-7Al*ift^M<!:LtMt5 d <b(C J: {JftMKaftSo IS** 1 ?© 
fciti LTtt. M I S£&. P I N»£VPN££tt 

^f-oaiai&s^ti^yyu^xoflijsfeot©**^/ 6n*o *3ii*Ji©tt 

^*©jRJIBEICi:->T»*ttft*«*-««'r*wi:3ft<T**o ¥ 
?©£&/!£ I nGaN©#-S?#P«itt-r^C«i:irJ:*). 7* h/U 
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■V> 7f*/k SiC> S i> ZnOWWffll^CimS^ 
:i*^U^ :Ot7 7^tStli:GaN^ A 1 N*©><*7r- 

/fU i>A4MM**»ttf *fcJ6K«v NfflK-'<>' hi: UTS i> G e, 

•>A2J£a»(**»sJc-r -5*^1*^ PS K-'<> KT**Zn, Mgv Be> 
Ca> Sr. Ba«*K-W, ft. SE-fk^f 'J * mit&®*mmt. 

x>¥3*#©S®£IStiJ »*»{M±i:X/<'» ? y y^&^HS 
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I6*fcgte4 0 0 nm£LL5 3 0 nmJ2ITi:^t5: L< . 4 

2 0 nm£Lb4 9 0 n mfilTKtS^f * t <t*U Off * U\> 

4 5 OnmK±4 7 5 nmJEiTCM-r* d <!:*<;* &Kff* U\> HJfeff* 

Kl©afe*»3t^*- K©**^^ h;i/©-fi»j*B4»i^o 

©T'fc£ 0 wCTxKI4Hfc^T> 4 5 0 nmttj£t:e-?£&o|B*;&< 
H**?^t>©H*T*»3, 5 7 0nmtt&lct*-*£ftofg#j&<3Sft£ 

Sli:^L/:M#ik , -^iI4 6 5nm©^feLED 

*H1 6ic^-T 0 w©efe»*3fe^^.*- K©«ftfel*>.WfeLEDjBSi 

£ 1 ©<D~<Z>©$tt#£ffiffl-r* 2 tCJ:-»), fe*BI+**©l2;f6fcafe 

l6*fe©^k£*U**>©-efcS 0 CCT, $##©#W*ttN s-x-f 
>/SlCffiffl««IBK**-f b> hT*LT^S 0 Ell 7^S 

9J 5 S*f*©«*i»*tftfS#(*©l8ttfe»::iEtt£. 

it6LEDi:j5W<. 

«*#*afi^tttte^i»^ft^«j^*(*T* -s j6**?ictox.T, 
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(**tt9'fi'-l 0 3. 2 0 3) 
*MHt7*+-l 0 3> 20 3tLXli, 36##?1 0 2. 2 0 2©m 

*^J6t»*i5o Sfte^StLTIiO. 0 1cal/(s) (cm 2 ) (°C 
/cm) £9ff*l/<l*0. 5cal/(s) (cm 2 ) 

(t/cm) Ei±-C*So *'fc,-ff*tt*«-rst»«tt«7-fir-©fi 
1 0 jum&±. 4 5 //m^TT**- t^t .t^, 

irs»mtt7-r^-©es<is 2 5^m^±-*u»3iff*u<. nftBfc^m 

y^gjlioTs ***IT«>tl^ f • 'J 

(-7^7 yy . iJ-Kl 0 5) 

> h • >J - K 1 0 5 ti> * V 5 a i 'J - : K» 10 5b 

* -y^fiBl 0 5 ad, y'f^yf-f^^ft'Mt?! 0 2£ 
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«t 0 fiFr^ © K 5ft $ tl Z © T'v b T Eg $ # fcgij © % * ^ -f * - 
h> £ ©ft li «fc § £&£*T£fciL t S 1 1 #T £ £ o c c t\ ftfilAJT «t 

.»#l/0*3J:$i:ji;i*Sft©C&*t^o 

1 0 2 <h^"5> h • «/- K l 0 5©*«y7SBl 0 5 a £©g# 

^Tm«9M-*t^«k9li«l^$^fc©)'- ; £-ffl^'5Ji^li> KJfi**?*^ 
• U- Kt^«$-a:5<i:*lcm^lc3|ji$-ti-<5yr©IC. Ag^- 

Hft^-r*- K©^iJffl^*lSl±$1irSA:i6iril^WES$*l<5^ 
$ > h • y - K©* >y ?$©gffi*ttS$<!: U' *EfcEH*&g£ftfc-ti- 
Tt>fii\, d©»#©«M*tt; O-. iSMO. 8S£IW*U^o 

h • 'J - K©SfcWtt«»«*li<k'LTI'i3 0 0 // Q • c 
T*<»*L<. £<Qftt b< it, 3#Q • cmJ£lTT*fc£ 0 
h • y - K±fctt*©»****«l1"**'*ttv B**?* &©$&»* 
*<^<tt*fcJ6J»e*K*<J:^w *©«ie*!Slis 0. 0 

ical/Cs) (cm 2 ) (Vcni) &±#*F*L<; J:*)*?* L< 
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ISO. 5cal/(s) (cm 2 ) CC/cm) Bk±Vt>S 9 Ctt£©& 
(<<yi— • U- Kl 0 6) 

4y+- . u- Kl 0 61*. h • U- K10 5±KBl**lfc» 
- Kl 0 6«Mlt> &Mtt7>f *-Pj±#ftttLtt^«k5&^ >^ 

y±- - y - ywj 74 y^^ti^^^omm 

ij - K©**tt7 4 ©ftttBfiO'fflS l*> L/T 1 . 6 

SH±10SeiTlctt*^*-t^ff*"U^. •; 

-Hi©^ttRO'mmfe^tt^S^Ci:^J6btl^o 

ttiLTWu 30 0 AfG • cma"FT'**Ci*<ff*L<^ <fc <3 # £ L "< 

«a*)«. mA^m^m, y+ur^u-sA, « % mm 

0 1) 
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>sn&®g#&)tt®kLTlU ^V7MZ^ isV=i-yU 

t$k\z&im\*£m s ^x \ m&wimm t lx ii> 

0 4) • 
FIH 1 0 4 <;U 1 0 2\-mn&v J J r- 10 3. 7* 

&g-f S*£&i£W-f So *HJfe?BSUT'l4s W;i/FWl 0 4i:$bK 
mstf^ftfts-tf^-rsu:/ xffife * # -r * o "ft o T . . K*tf 

10 414. fll/>Xm lHU>XJKtt*eKliv"**««iB**& 

mm* •>«;=- >«i6<£ £©wteic**ifca«tHS<MS?tt 
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Bl±©7* hJ\si**>X&ytfc ff^L<Ji%'J^AT-^g$tl^:^ * 

e ,-rSm,) 3 (A 1 i-»G a ,) 5 0 I2 : C e T'^£*l£-te >J 7 AT'ttr££ 
n/:MMffl^5:i*)T'#5o fiU 0< r £1, OSs^l. Re 
lis Y> Gd> La^^lf?$ft4^i<i^-It*«o CftlckOfg 

K*'J>tt < T'# £<DT\ 3£#fe© ferft*3B#iie©ffiT#ffiaT4>fc < % 

(HJte©^si 2 © 7 * h ^ * y x&ytm 
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xM#©j&#u tt«»tf *: c t i= «t -> x«* as 

itX. fi*(*©»**S*<«!)£**l*o:-*fc> JE«©i*2tl4, 2*18 
(0|J*J^ »#**KiE^:£fr - <kl=«k-?T3g 

El±© ct -5 !=&)& $ nfc*MHB» 2 ©*3t ^ -f * - K lis ^flfe^ai 1 i 
fttlU JlggfitLT (Ee) =3Wr cm; 2 £t±10W- cm" 'BIT® 

15 A • h&Stftft (YA-G tt< fclUBttl fcHliU if 

y h y *A • • #-* s *-hJfcSblfc{*li* H5 ; A©jl»K* 

^J:^KBIB^^h/l''©t?-^*4;5-P".nm#ifiKlftjeT*, frofcft 
hyu©H3fetr-?£H5 BOHauc^-r-ckS C5 1 0 nihftiStilft 
ft^ UfrfclMfc*'** 0 0-n"m-*Tti*?r< J:^i:^o- K 

IZX'ZZo =.tll=£oT. »fe^©3B3t*$.-li-5-t*<-C*5o £ 
M^2©SiJ©-t 'J ^^ItS^fc^/^ 'J 7A • T/H-^A - #- 
h£Mftl*> ftS*** h;w©e*-?.*BI5 A©«»l=^"f £51= 
4 50 nmftfif:-Cl> fr^»jfc-***>"/U©B*lf-**IS5B©M* 
1=6 0 0nmtti£l=fS:£T#\ •L**fc»#X'** MK&7 5 0 
nm*TS*?l<^a - KJ=TS*V £*U=-«fc' ? 1\ #fe3fc©£ft*<srtl& 
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h«fc*ftofcYAGfc£#{*©»jfc©rt. A l©-g|5£Ga 

A 1 ©Ga^©g&li. L-TG a : A ] =1 : 

1*6 4 : 6*<«F*U\, Y^--«*GdRO s /XliLaTB* 
■T SCtl** Y : GdRCK/X(iLa = 9 : : 9^*^. ck^ff 

* Kit, Y : Gd&t>'/XliLa = 4 : lfr£2 : 3T'*So E&*<2 

C©«fc9tt7* h^S ft. Y % Gd> Ce, La. A K 
SmRtf G a ©H*4£ LTttt^ XttMTMCKfc*Ktt*fl:£«B 

Gd, Ce, La, S m©*±Sl5c**fl:MllttT»i:*j|f Lfc»/»« 
Ufc *>©*»« LTfl *ft£#'«:i*te»£* ffltTJl i -V 

5 0-1 4 5 0 < C©SJKI5fflT2~5Btr a mfi£LTfil«^^ N 
^Ci*<T#5o *«H»»2Kfc^Ts »ft©Jltt*2«SH2U:©-t? 
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l LEDJ:0*ttfcBrC*"**lJ:l3 fefiftSfflTBRiR** 

&±©«fc5fc**«»Jft2©»*^*- Kttx MSibts ifelJ* 

J8*ttft*<> H6l^ffeKBI©Ajfe^^'BjSLHMSIi±liffiB'r*«^ 
BSt©*tt«2«SBa±©-f 'vh'J^A.T^-fA- 
##©feK& (C.&RtfDA) T**H6©A&. BA. Cj^RCfD^T 
H*nfc*l»F«3^**fi«©»*fe*5B****-«t*<-C** 0 StfcXfti 
2T'ti> LEDI^ fi*«f©aWi« b-< w 
«toT^S5-r^Ci:*<T'#So L E D*? ©****KS#i6 LTs 

UT*©j63t#*Wf * I £C L E -D*? ©»ft«ft0'<5 T***6 
«-f SI .*)fe**©'<5y*^tt^»*^5i-- h'*«fi£t- 

B©5S*ja»*»»fii:^^»3t^V-*-F*«fiR-rsc:<!:*<T$So 
£ *M5»lB2Cffl^*-f.'y M/tfA :-*"7/l/-5 A • h 
& (YAG3&) £ft#l*> H»»**-r*©T^-ltit»iS2©* 

&^*i&tfs 0 »****&©aw:bt>j:DMJHi£»***J8 
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ED^friRiR$n'5C<!:{i/j:C>CD-Cx fgft^ K©f6*»**fiT 

0 4 h 7 0 6£*>LT®ttK LT^f 

£703rtt::il£«**iSo ©m& £ < 

2^»«g$*ifcacD?M©^iSS1£7 0 3©F , ?8l5ir3te«-r'5o :HTi 
5£$*ifc3&#*? 7 0 2li. 7* 'JA>tt©#*«7 0 4 ©-^©fijftffitcx 
*+i/*ffittifTHS$nSo i»*fi7.G 4.©-^r©3£ffi±©1!Jca^- h 

7 o e&Bf&ztiT^m^&iztti .jfittK»*-r*mnftR±©fcje>6 
fe*aw^wsn^7-r^/Att©KJH«tr7 o 7 wjss$n*c 

B*i:, *ife«7 0 4©«©±S® <X94H) £ffiacn?>»jte*?*< 
Et*ttT^tttMfe2T©«ffi±JZfcRJH»*r7 0 5*K«^JB*J»**IS1± 
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t 

K^-fo H8K*t«3t»lilis K7 0 2 K«k-oT$g£$n 

fc#fe^©7t*> 7* H^^>«m^nfcMiiai«7 o 

fi7 0 4C«fcoTiPiKCLfca* $#fi70 4 ©-^©i^®J"M$n 

*ii$*LTffitt©6fe**to*^s«k-'^#JS"$*iTc^o 7t 
h;l/~ xSbfcftli. tkSL >-> -7 0 6 K£W$-£Tt>&t>U & 

IWU Kttft is - > 7 0 6 fcifi* L T : > - * 4* L 

Tfe<kt\, mitWLl 0 4±IC7* h^$**>x»*(*:*dtr 

asa^M©*^**-**?** 7 ^eit*5o &&7fimm.\L hi-ok* 

fiol^ LEDI^601i> K5^/<-@tt'6-'02;- H«x-^C 
tt?S6 0 3Rtf»WW»¥lk6 0 4£#;LfciEIo0l&6;l 0 
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:;-C, LED^Ss6 0 His El l lC^-r«k 9C> HI 1 XtiB 2 
■f fife3fc©3g3l6*y K5 0 1*V £{*5 0 4i:v h y ^xttirETflS 
*k 6IRfflOLED*^BtLTffiffl*n*o ::t, S(*5 04£li 

siMsig&6 1 o<*. hi oic^r*^ A*$n5«^f-^*-^ 

WKEtt-ffcBftx-^Kttt^lk (RAM) 6 0 3i, RAM603fr£ 
R*tflLfcx-*K£-3lvCLED"*^S6 0 1 ©-ttHMl©***'* * 

*y7ZtiX, K*A*T*** K5"f'<-6 0 2 t**>l*o 

F£S$Jftils]%6 0 41^ RAM6 0 3l=Ett*ti*^-^*flJ{*)ttlLTL 

M*LED**8 6 0 lClil*t-4. H±-©«t9»=«lBfc&nfc«^M 

*LEDg*f§li. RGB©£|g#^5t:- K©»*tB**««LT** 

***W©»*H«K*>^^Ttt^ L.ED«3^S6 0 RGB©3S^ 
©$63te*y*- K*ffl^«:i«<x *HI6W^«*efe^©«*3&<orfi6 
ttfgft^*- K5 0 l*^T«Jjfe$*lt^*©T% IKftlslg&tfRGB 
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*S*TBfri'*#R*<*?K Hi**fc 9 ©«*««*<** J* 
ICi8l«LED**iB, lB©***^"*- KTefe«*T*'*©T, 

rgb ©nft^ KO^I* *i*^*<«»Wca***l**fe* t SEft'<"* 

©**ffl l^fcLE D*jf*B Ictt^AW© i.fc»«M**<Jl>tt < g^Pa 1 )© 

(*BBW©5Mfc* r 'f *- K*ffl^Jtett©B*BB©«> 
♦BBW©**^^*- F^ffli^;ii:<t^ ill 2 

*lB*fcr*LED»ij*B*«Jl£r*t£#T*S<, * I^Tn COLE 
D**S<fcm£®K»IIIB£*»«?5 =• &K«k 0B* ©■•*«*« 
*«^SEB*BBfC* « 0 -C fcB^BBKfctf SWttBI&M^ 
* y ^p-A©«*»Btratl^x A*3'ft***T-**-l*WCIBtt 
•fSiiBx-^-IBtt^B (RAM) t> RAMKlEBSftfc-r-^Kg 
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g b ©*&&« a fe^-s^ u <k 9 <t f * <t . m * nmiz & >> x r g b © ? 
© i *-r i ox li^-rn^ 2 o©fe^3fem $ ti. a * 
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fil^lH^SE bT5B*$*« £ WIST*.* fcjttcK**^* *~ 
K 1/^ fcfetf £ tt £ l > -5 4*fi*<* ^ c *R989J 

*i»**ttlw**^-f K*EES«. £T©»*^-f *- KjWEI 
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